This paper gives an analytical solution for deflection, slip and internal forces in composite beams with weak shear connection. The applied loads are the mechanical and thermal load. The thermal load is caused by uniform temperature change and the considered beam is statically indeterminate. The Euler-Bernoulli beam hypothesis is assumed to hold for both two beam components. The constitutive equation between the horizontal slip and inter-laminar shear force is linear. An example illustrates the application of presented method.
INTRODUCTION
The paper deals with the solution of static problem of two-layer composite beam with weak shear connection. The considered beam and its load are shown in Fig. 1 . The beam carries the uniform mechanical load at high temperature, so that the temperature change 0 T t t   , where t is the absolute temperature of the beam and 0 t is the reference temperature at which no deformation and the beam is stress free. The presented analytical solution is based on the Euler-Bernoulli beam theory and the one-dimensional version of Duhamel-Neumann's law [1, 2] 
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The common boundary of the beam components 1 B and 2 B is determined by Figure 1 . Two-layer composite beam
GOVERNING EQUATIONS
According to the Euler-Bernoulli beam theory, which is valid for each homogeneous beam components, the deformed configuration is described by the next displacement field
On the common boundary of 1 B and 2 B the axial displacement may have jump which is called the interlayer slip
Application of the strain displacement relationship of the linearized theory of elasticity gives [1, 2] 0, ( , , ) ,
where , , 
The temperature of the two-layer composite beam initially is the reference temperature 0 . t Its temperature is slowly raised to constant uniform temperature 0 . t t T   Below we define the section forces and section moments [3] (Fig. 2 The interlayer slip s is assumed to be a linear function of shear force transmitted between the two beam components that is we have [3, 4] , Q ks 
where k is the slip modulus. In the present problem there are no axial forces, so
Combination of Eq. (3) with Eq. (11) provides
where 1 1
The bending moment on the whole cross section can be expressed as
The cross sectional shear force is as follows
From the equilibrium condition of a small beam element 1 B  (Fig. 3) we receive 
where
It can be proved that from Eq. (27) 5 and ( ) 0 M L  it follows that
Eqs. (24), (27) 
CONCLUSIONS
This paper presents an analytical method to obtain the deflection, slip and internal forces for composite beams with weak shear connection subjected to mechanical and thermal load. The solution of this strength of materials problem can be used to design composite beams with imperfect connection working in high temperature. 
